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CRISP TENDER LETTUCE, (specially of the 
hartl-lieadiiig varieties, has increased in popu- 
larity during recent years. The markets, however, 
arc now well supplied during the greater part of the 
year. Head lettuce is grown on a large scale under 
irrigation in certain of the more favorable sections 
of the Western States, but verj^ fine and profitable 
crops arc being produced by eastern growers. Let- 
tuce is one of the most exacting of the vegetable 
crops as regards soil and elimtitic conditions. 

The problem of growing good head lettuce in the 
East is to mature the crop before hot weather and 
while the nights arc relatively cool. Tremendous 
jachls of both head and loose-leaf lettuce are fre- 
quently made in the open ground by eastern growers, 
especially where the plants arc started in green- 
houses or in slightly heated frames and trnnsplantcd 
to the open. Fall crops arc grown by sow^ing the 
seed in place* and thinning the plants to a uniform 
stand. 

The commercial outdoor lettuce crop consists 
mainly of five or six varieties which are being con- 
stantly selected and improved for greater uniformity 
and adaptation to climatic conditions and market 
requirements. Green or leaf lettuce is considered of 
great value as a source of vitamin A, and this type 
of lettuce is especially reeonnnendcd for growing in 
home gardeiis. 
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ACREAGE AND PRODUCTION OF LETTUCE 

THE ACREAGE PLANTED to tlic coinincrcinl lettuce crop of 
the Unitod Stntcs in 1928, accordinc,' to statistics recorded in 
the 1928 Yearbook of the United States Department of Agriculture, 
was 12G,780 acres. The product of this area was 18,589,000 crates 
of four dozen heads each, valued at $31,001,300. This, however, docs 
not include suniU lots of lettuce grown and marketed locally. let- 
tuce is grown on a large scale in no less than 15 States, but the bulk 
of tJie carload shipments originates in 10 States. The reported car- 
lot movement of lettuce during 1928 was a})proximately 51,000 cars. 

Tahle 1 ^hows the yearly carload movement of lettuce from 1920 
to 1928. Carload shipments of lettuce increased more than three- 
fohl (luring this perio<h In 1928 California shipped more than 
33,000 cars of lettuce, or more than half of the entire movement 
tor the country. New York, Washington, Arizona, and Colorado 
were the other unpoi taut producing St-atos in 1928. 

Tablk \,'-'Utht(C: Car-lot */o>wr/i/Y htf .sVnlc of orlffhi, lU^O-WtS^ 
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Table 2 shows the acreiige, yield, and price per crate, by States, 
for the years 1925 to 19-2S, iiieliisnve. Although there exists con- 
siderablc price variation in the figures given, the gene.ra.1 averajre 
for the 4 years was fairly uniform. The figures in Table 1 sho\v that 
during the past few years there has been an enormous increase in 
the carload movement of lettuce, a part of which may be due to 
the extension of the industrv to new territoiy, but more especially 
is it due to increased demand for this type of food. 

Tahle 2 lA'ttitce, coftwtercUn a-op: Acrauje, i)rodurtioo, and j^rice per crate 
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AGRICULTURAL STATIS- 



1 United States Department of AGRici-LTrRE. Statistical Committee. 
TICS. U. H. l>ei)t. Apr. Yearbook 1927: 87«. 1928. 
i Average for season. 
3 Crates of 4 dozen heads each. 
* Harvest of crops begin* In fall previous yiar. 

Of the 12G,780 acres reported for the commercial lettuce crop 
tluring 102S, onlv about rj,00() were in the eastern United States. 
As already su^x^^ested, this does not include the many small areas m 
which lettuce is grown and marketed locally, and the total lettuct 
production in the eastern United States is of much gronter im 
portrvnce than the figures would indicate. 

On the basis of the farm value of lettuce for 1028, as compntea 
by the Ignited States Department of Agriculture, this crop ranked 
third among all vegetables, being exceeded by potatoes and swee 
l)otatoes. Table 1 shows an annual increase of nearly 5,000 ^^^^^l^ 
lettuce shipped to the markets during the period from 1020 to lOu- 

Lettuce is one of the most intensive of the vegetable crops in tlie 
UnittHl States, yielding a large return per acre, but involving 
production costs. Lettuce prodiictian for the market is dividetl mio 
three classes: Western outdoor lettuce, eastern outdoor lettuce, ana 
that grown in gi^enhouses and colilfrainoe. This buH-etin deals 
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mainly with tho outdoor production of lettuce in the east<5rn United 
States, with brief reference to the methods employed in the western 

It shoukl be noted that duriuf^ recent years there has been a great 
increase in the demand for the hard-heading western lettuce, mainly 
of the New York and Iceberg varieties. The incrduse in popuUrity 
of the solid-head lettuce has been due to its tender crisp nature when 
well grown and the comparative case with which it can be delivered 
in good condition to distant markets. The green, loose-headed, and 
leaf varieties of lettuce have a higher vitamin content; but the hard- 
headed varieties, owing to their habit of close growth, are more 
hardy and less subject to injury in handling. 

FACTORS GOVERNING THE FIELD PRODUCTION OF LETTUCE 

Temperature, moisture, and soil are important contributing fac- 
tors in the successful production of outdoor lettuce. Temperature 
is probably most frec[ueutly the limiting factor, since it is practically 
beyond control, while soil and moisture can often be modified to 
suit the crop. Lettuce requires a relatively low avera«2;e temperature 
with freedom from periods of excessive heat, especially after the 
heads begin to form. Any good trucking soil will grow lettuce, 
provided moisture and plant-food conditions are suitable. Soil 
requirements consist of (1) adaptability to intensive cultivation, 
(2) capacity to retain moisture, and (3) an abundance of nlant food. 
Good drainage is ©ssential, and where the natural rainfall is in.suf- 
ficient or not well distributed some form of irrigatioa is desirable 
us crop insurance. 

The greater part of the outdoor lettuce grown in the States bor- 
dering on the (ircat Lakes is produced on the peat soils, while that 
grown in the New England States and the southeastern part of the 
United States is grown mainly on lighter sandy loams. The great 
lettuce fields of the western coast are located nuiinly on alluvial and- 
soinialluvial soils of a texture varying from sandy lonms to heavy 
elav silt loams. 

Climatic conditions suitable for growing lettuce during the winter 
months are found in the southern part of Florida, in the Imperial 
Valley of California, and in parts of Arizona and Texas. The 
climate of the central section of California and of the greater part 
of tlie Atlantic Coast is adapted to the growing of early-spring and 
late-fall lettuce, whereas the best sunmier lettuce is grown at high 
altitudes in Colorado and Idaho and in the Great Lakes region. 
In these several localities and at different seasons of the year suitable 
climatic conditions prevail for the production of head lettuce, so 
that a practically continuous supply is available. 

In the western lettuce-growing section the crop is produced almost 
entirely under Irrigation. In the eastern part of the United States 
natural rainfall is frequently supplemented either by subirrigation 
or by an overhead sprinkler system. Much of the eastern lettuce 
acreage, however, is dependent cntirely upon natural rainfall, espe- 
cially on the peat lands of the Great Lakes region. 

*The production of lottnco In srropnhou«oft Is disonssod In tho following pnbllcntion : 
KRATTiE. .T. II. i.ettitf: crowing i>^(;nEKNiiouHK.s. IT. S. l>opt. Apr. Karrnors' Bui. 1418, 
« p.. Illus, 1024. Thp culture of letluc** in Cnlifornla. Arlzoim, and Colorado is rti**- 
CU88W3 In builotlns Iwuod by thfwe States. 
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ROTATIONS 

Crop rotation in lettuce growing has proved to bo of valnc, both 
in the control of diseases and in the maintenance of soil fertility 
»nd physical conditions^ through the use of green manures. There 
are certain diseases, briefly considered in this bulletin, that cause 
serious losses to the lettuce crop, both in the field and in transit, and 
crop rotation is one of the means of preventing the development of 
these diiseases. Cases are on record, however, wliere five to eight 
successive spring and fall crops of lettuce have been grown on the 
same piece of land without serious losses from diseases. 

Although it would be impossible to outline definite rotations, 
because of the various conditions under which lettuce is grown, it 
should be the practice of the grower to plant lettuce on a given piece 
of land not oftener than once or twice in three or four years. Some 
growers follow the practice of planting a fall and a spring crop of 
lettuce on the same piec<i of ground, then utilizing this particular 
piece of ground for other crops for at least two years. Soil-building 
crops, such as cowpeas, soj^beans, velvetbeans, rye, vetch, and sor- 
ghum, may be employed to advantage for maintaining the humus 
content of the soil. Field corn should not be grown in rotation with 
lettuce, as it draws too heavily upon the plant-food supph' of the soil. 
In the Western States land on which alfalfa has been turned under 
is considered execdlont for h^ttuco. 

MANURES AND FERTILIZERS 

Lettuce requires a large supply of plant food in the soil, and the 
most successful lettuce growers, especially those of the eastern United 
States, use stable manure in large quantities whenever it can be ob- 
tained at a reasonable price. ^lanure containing a large proportion 
of undecaj^ed straw or other coarse bedding should not be applied^ 
because the decay of coarse straw or other woody materials results 
in the temporary depletion of the available nitrogen in the soil. This 
is likewise true of soil-improving crops used as substitutes for ma- 
nure, and these should be turned under while green and in condition 
to decay quickly. Thorough disking of the material in advance of 
plowing will greatly facilitate the disintegration of the organic 
matter. Some of the most successful lettuce growers of tlie Atlantic 
coast region follow the practice of disking their soil before plowing 
and redisking it eight to twelve times after plowing. 

The manure for use on lettuce land should be composted in a com- 
pact pile for at least three numths and preferably six months in 
advance of being spread on the land. During this period the leaeli- 
ings from the pile should be collected in a pit and pumped over the 
pile of manure from time to time. If the manure is excessively dry 
at the time it is piled for composting, enough water should be added 
to cause it to decay rapidly. The manure is usually spread broad- I 
cast over the land with a spreader or by hand at the rate of 20 to 40 | 
tons to the acre and tlioroughly disked into the soil. One such appli- 
cation every three years interspersed with at least two soil-building 
crops will \isually^be suflicient to maintain the organic matter in 
the soil. • 
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Conuiiereial fertllizc»rs anHljrzing from 5 to 7 per cent nitrogen, 
8 to 10 per eent phosphoric aeid, and 5 to G per cent potash are used 
at the rate of 1 ton or more i)or aere for ^j^rowiiipf lettuoe. Top- 
dressin*^^ of nitrate of soda at the rate of not more than 300 pounds 
to the acre, or other readily avaihibh* soarees of nitrogmi in corre- 
sponding qnantities, are frequently applied to the growing crop. 
The total quantity of fertilizer applied to a crop of lettnco will de- 
pend upon tJio fertility and eharaete-r of the soil, but in view of tiie 
intensive character of *the crop it requires high fertilization. 

The tinic of applying fertilizers varies \vith the loeality, but as 
a general rule the main application of eommereial fertilizer is uuide 
just prior to planting and during soil preparation. The southern 
New Jersey lettuce growers follow the practice of applying 1 ton 
of boHO meal to the acre during August or just before planting the 
fall crop. This gives a slowly available but constant source of plant 
food, especially of phosphorus. As a general rule, all fertilizers are 
spread broadcast and thoroughly disked into the soil. Top-dressings 
of nitrogenous fertilizers are not reeomnicnded after the heads begin 
to form, on account of the tondoncy to nuike the headst \ocm and of 
poor shipping qmility. 

LIME 

Recent exi>erimont« conducted to determine the response of lettuce 
to applications of lime indicate that on uuiny soils snfRcieiitly sup- 
plied with plant food there is little or no response to lime; in fact, 
.some of these experiments show harmful results when lime is applied. 
The Rhode Island Agricultural Experiment Station found that let- 
tuce is benefited by applications of lime to the particnhir type of soil 
on which their experiments Mere conducted. 

At the Virginia Truck Experiment Station near Norfolk, Va., 
T. C. Johnson and his associates fomid that the growth of botli Big 
Boston and New York varieties of let t nee was improved by moderate 
applications of lime. These experiments were conducted on what is 
known as a Sassafras loam soil. Where the soil was extremely low 
in lime content and showed a decided acid reaction the lettuce made 
little or no growth, but where just enough lime was applied to bring 
the soil to a i)oint slightly below neutral the lettuce made good 
growth. It was fomid, however, that where the reaction showed the 
soil to be neutral or alkaline there was a cheek in the development of 
the plants. The conclusions reached b}' those in charge of these 
experiments were " that high alkalinity does not seem to be conducive 
to good lettuce growth.'' Professor Crist, of the Michigan Agricul- 
tural College, in growing the Grand Ilapids variety of lettuce in 
^a-eenhou.«es found that the natural low lime content in the soils 
under investigation did not hare much effect on the development of 
the crop, but that heavy applications of lime did have a depressing 
offert. 

From iheso experiments it would appear that the lime requirement 
(or lettuce is dependent almost wholly upon the local character and 
condition of the soil under treatment, and as a general principle 
hme should not be used unless sliown to be necessary by a test of the 
soil in (]^uestion. County agricultural agents lire often prepared to 
make sod-acidity tests, or they can «t loa^it reftM- the matter to the 
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workers in their State colleges and experiment stations for a deter- 
mination. Present knowledge of the subject would further indicate 
that heavy applications of lime are undesirable in lettuce growing 
and that the margin of safety is rather narrow. 

SOIL PREPARATION 

The method of preparing the soil for planting to lettuce varies 
with the locality. The peat soils of the Great Lakes region are 
usually plowed and harrowed with a tractor. These lands as a rule 
are divided by drainage ditches into beds about 75 or 100 feet in 
width and from GO to 90 rods in length, adapting them to tractor 
preparation. The number of diskings and draggings necessary to 
get the peat soils in condition for jjlantiug will depend upon the 




Figure 1.— Meeker harrow used for finishini: the preparation of the soil before 

planting lettuce 



length of time that the land has been under cultivation and the 
general character of the soil. The preparation, however, is usually 
completed by means of a plank drag or with a Meeker harrow (fig. 1), 
which leaves the soil with a smooth surface. 

On the sandy soils of the Atlantic coast the plowing is done either 
with tractors or with teams, in many sections the land being bedded 
on 4- foot centers by means of 1-horse turning plows. In all cases the 
soil is harrowed and dragged until it is thoroughly pulverized before 
planting. 

Lettuce grown in the irrigated regions of the West is planted on 
raised beds, the general custom being to grow two rows on a bed 
with irrigation furrows between the beds. In some sections of the 
West lettuce is planted in single rows on raised beds. It is essential 
that the beds should be of a uniform height, in order to avoid flood- 
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ing certain areas while others remain dry. For this reason the land 
should be carefully leveled following; plowinj; in order to fill all 
depiessions. This is usiiallv done by means of, a float eonsistinc- of 
planks set on edge but slightly inclined baekward. In general, the 
soil should be plowed, disked, and harrowed to a fine m^low condi- 
tion before the hetls are made. When alfalfa land is broken prepara- 
tory to planting lettuce, it is given a deep plowing several months in 
advanee and allowed to remain in a rough condition until about a 
month belore planting. A second plowing is then given, followed 
by a light irrigation. As soon as tlic ground is dry it is disked and 
then leveled with a float, after which the beds are niade.^ 

VARIETIES 

The commercially important varieties of head lettuce bein<' <Town 
in the I lilted States at present are New York, Iceberg, Mav1vin<r 
balamandcr, Hanson, and Big Boston and its variations The 
greater part of the carload movement consists of three varieties— 
Sm iork, Iceberg, and Big Boston. Grand Rapids and Early 
Urled bmipson are the two important varieties of loose-leaf lettuce 
grown for the :Markct in the United States; these two varieties 
howeyei-, are of relatively little imiK)rtance in the general ear-lot 
distribution, except as grown in greenhouses. 

y°''^— VV"" of L<'S AiiKolcs, Imperial and 

Kn'',w;L first UstoU m this c.,nntry ab,>ut SO^oars a"' 

by Ilendorson. It Is ono of the most i^imlar varlctlee. especially for plantlnE 
in he western part of the Unlf-d Stat.*. It Is n enrlort^ ,1 orlsn-hr^ 
variety; heads large, dark Rreen, and sliRlitly ourle.l on tlio ed"es T ,e lieml a1 
'^"'"'^•al. l'"t becomes globular nt maturity; outer lea vn^ tfark 
green in color, center leaves a pale groeii. overlapping and foldinc making « 
compact head; outer loaves frequently spread to a liame cr of 12 or "s inches 
center or solid part of head frecpieiitly 7 Inches in diameter the mna] s.^J bohf" 
about 5 inchos. The hend has a crumpled apiiearanc^n ris whltr^.side It is 
easily distinguishe,l from leel.erg l.y its dLux>r greei? eolor^^^^ ?ea^^^^^ 
teeamn fnun reddl.sh brown tln^e on marBln of the inner leaves m.- 2 ) 
^^t^.^^":!:^ o.; erl.sp heading, medium Innto. .ncUum' green ;le u-eswavv 
Tit^l IT F ' *'""<'<J niargiiis with re<ldi8h brown - forniH 

fi.i ^',*'*'"'^?*'^'.''"""""^'^ "•'='<1' '^'-'•y "lilte inside. When grown on good »oi? 
he bonds, including the outer leaves, frequently measm-e 15 fnehes fndimneter 
hTuiZ °^^°'><' "'"•t being somewhat angular and 5 to 7 el ks in a neter 
norli^ « «"S"t'-V «"tter head tl.au ^>w Y k "imlJ^ 

thrilhT^"lr,\" '"'"wes turee to six days earlier tlm New York Tlds ls 
oneJ.Tiln'^ y?'^ '•'■P*' although most of tlnf lettuce appearln- 

bT^Va^y-'™"^ 
•T*^'"'" ""■K^- "'"""y r'^fprred to as butter tyr™ m^d u 
l^L^T' ''"'^^ on the martins of ihriimer 

and h ,V/ """^ blistered or savoyed. The hea. Itself is te le? 

4ter^ FnlL r^^J^:"' exeluslvely for (he earload prodaction of the 
havp wi '^"rmg recent .years, however, several suceessful attempts 

The^?,'"^"f *r fi^rv^'T. ^'"^ parts of lei a^t"^ 

fronithnl ?^f'i",'" fyi'« ^^-'''eh has llght-green foliage free 

^thc reddlsh-hrown tinting on the odgcs of the i nner l«v^, and whleh do^ 

(50377° 20 «> 
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FiouRB 3. — II«ad of true Iceberg lettuce 
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not tipbiirn as docs the roj^iilar r>i- Hoston. Seed of this strain in sold under 
the names of White Big Boston, Unrivaled, and varlons local names It la 
especially suitable for growing as a spriiiff crop for Ui© market a'nd for 
home use. 

May King.—Ono of tiie favorite varieties of head lettuce, especially in tlie 
northeastern part of the United States, is the May King (fig. 5), known as a 
butterhcad tyi)e. It is an early variety and esi)eciany adapted for coUlfranie and 
outdoor culture In the spring. Iletids are medium size to snmll, upright and 
slightly iwlnted at first, but rounding out and forming a coniimct head at 
maturity; color of leav©« light green, slightly tinged at edges with brown It 
is jfTown extensively as a coldfranie lettuce in the easteni United States 

Hanson.—Introdueed many years ago, Hanson (fig. G) is one of the i)est 
known of the old standard varieties. Heads medium to large; leaves curly 
edjrcs fringed and outer ones dark green. When well grown it forms a jsolld' 
white, erlsp head, similar in riiany resiKJcts to New York, but the heads aro 
asually smaller; nmturos rather early and shoots to seed quickly after maturity 
especially under wanu-weather conditions. Because (»f its flue quality, it is a 
desirable variety for tlic iionie and market garden. 




FiGUBE 4.—Tyi)Ical head of Ui'X r.oston lettuce 

Salamander (Black Seed Tennisball). — One of the five most popular varieties 
or head h'ttuce. Salamander (fig. 7) Is a cal)I)ago butterhcad, of medium size, 
solid head; medium green; leaves crumpled, l)ut straight on edgt's. It Is excel- 
lent for early spring growing, matures about three days later than May Khig, 
snootH to seed quickly, and must i)o handled very promptly after heads are 
jmly formed. The plants occasionally have the peculiar characteristics of 
i^ir<)wlng out numerous side shoots before heads are fully formed. 

Romaine or Cos.— Uomaine lettuce (fig. 8) is grown extensively for local 
marketing and to some extent for shipping. It is, however, of a t.vix? distinctly 
aifferent from the ordinary head lettuce. Heads aro large, upright, elongated, 
compact, but not hard; leaves long, narrow, dark green; inner leaves yellowish, 
woaehmg to creamy whiteness; leaves folding at top of head; tipburns to some 
extent during warm weather; quality excellent, crisp, and tender; tlavor rich, 
out df^licate and pleasing; especially adapted for serving with vinegar dressing. 

Grand Rapids. — Originated many years ago by Kugene Davis, of Grand 
«apul.s, Mich., the Grand Rapids variety (fig. 9) is probably the best known and 
^ost popular of tlie loose-leaved nonheadluf: siorts. It has been used very 
extensively as a greenhou*© lettnee throughout the northeastern United States. 




FiGURS 6. — Head of Ilanseu lettuce 
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Figure 8. — Cross sectiou of head of Itonrnlnc* or Cos lettuce 
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It is grown in homo jrnrdous and in market gartlens for loeal trade and with- 
stands heat better than most of the heading sorts. The leaves are rather deen 
jrrecn in eolor and curled. If planted elosely— that is, about G by 8 inehes--on 
good soil. It wUl produee well-bleaehed, tender inner leaves, especially desirable 
for garnishing. It is well adapted to growing in e(ddframes as an early spriiiff 
lettuee. ' ^ 

Early Curled Simpson. — A nonheading, bunching, crisp variety, light yellowish 
green and of large size. The texture of the leaves is fine and'delieate' and the 
variety is ustnl extensively hy mnrket gardeners for hotbed eultnre. It is one 
of the most i5<)pular American varieties of looise-leaf lettuce and withstands the 
heat of t^arly summer better than the heading varietit^s. 



SEED SUPPLY 



Most of the lettuce seed used in the United States is grown in 
California. A few growers throughout "the country follow the prac- 




FiGCRE 9. — Grand Rapids loose-lcaf lettuce 



tice of selecting special pbinls and growing their own seed, but as a 
rule greater uniformity and closer selection of type is obtained 
where the seed is grown in considerable quantities by eommereial 
growers. 

Where the lettuce seed is sown in beds and the seedlings transferred 
to the field, one-half pound of seed will produce enough plants to 
plant an acre. 'Most lettuce growers use 2 pounds of seed to the 
acre when seeding directly in the field, but with good seed and careful 
sowing the quantity of seed may be reduced to 1 pound and will 
result in a corresponding reduction in the thinning of the plants. A 
good grade of lettuce seed of any of the standard market varieties 
can generally be sold at prices from $1 to $1.50 a pound. In a few 
cases prices as high as $3 or $4 a pound are being charged for choice 
selections. 
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Lettuoe seed retains its viability for several years if stored under 
proper conditions, but in order to obtain vigorous plants it is recom- 
mended that seed not more than 2 years old be plii.nted. Strictly 
fresh lettuce seed, that is, seed that is planted the same season that it 
is grown, IS likely to give a poor gorminatiou, and for that reason 
it is desirable to plant seed grown the previous season. 



PLANTING 



A large proportion of the commercial crop of head lettuce is started 
in beds and transplanted to the fields. The usual custom is to pre- 
pare seed beds either in hotbeds, in coldframes, or in the open ground, 
fertilize the soil of the seed bed somewhat highly, about 4 pounds of 
fertilizer per 100 square feet, and sow the seed thinly so as to produce 
strong, healthy plants. As heretofore stated, one-half pound of 
good seed phinted in a special seed bed will produce enough plants 
with which to set an acre of lettuce. Approximately 50 eoldframe 
sash 3 by 6 feet will be required for growing these plants. Where 
the beds are in the open and not covered with sash, a bed 100 feet 
long and 12 feet wide is recommended. While standard 3 by C foot 
hotbed or eoldframe sash arc frequently used for covcriufr the beds 
very good results can be obtained by making the beds 12*'or 14 feet 
in width and covering them witli umslin or tobacco cloth supported 
upon crosspieces of lath. Great care must be taken in the watering 
and ventilation of the plant beds in order to a\'oid severe losses by 
damping off. This disease seldom gives trouble in the open beds, 
except during seasons of excessive rainfall accompanied by warm 
weather. 

Lettuce growers sometimes start the plants by drilling the seed in 
rows in the open ground, using an ordinary garden seed drill and 
spacing the rows 10 or 12 inches apart. Where the seed is sown in 
this manner the plants will be ready for setting in the field in from 
30 to 40 days. 

Successful head-lettuce production, especially in the eastern part 
of the United States, is dependent upon bringing the heads to ma- 
turity at a time when temperature conditions are favorable. The 
spring crop, where seeded in the open ground, is almost certain to 
run into the hot weather of early summer and fail to produce so^id 
heads, shooting to seed before becoming marketable. To overcome 
this difficulty certain growws have adopted the practice of sowing the 
'^ed in greenhouses, in mild hotbeds, or in well-protected coldframes. 
By this method tlie plants are of considerable size when conditions 
will permit of their being set in the open ground. By planting as 
J^arly as possible on well-prepared rich soij, the crop can be brought 
to maturity late in Mny or early in June, in advance of hot weather, 
i^rops of New York, Iceberg, May King, and Big Boston, yielding 
upwards of 1,000 crates to the acre, are now oce»sionally being grown 
in tins manner by eastern growers. 

Lettuce grown on the muck areas of the Great Lakes region is 
practically all seeded in place and the plants thinned to a uniform 
^tand. In the ease of the late or fall crop in the eastern United 
^tatcs, the seed is planted in the field with a seed drill, and when 
the plants are well established they are thinned first by chopping out 
With a hoe and later by hand thinning to provide a uniform stand. 
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Plantin*^ distances vary with locality, depondinor upon the system 
of cultivation or irrigation. In the western sections where the crop 
is gvovsm almost entirely by furrow irrigation, the iisiiaj custom is to 
plant on the 2-row bed, the beds being approximately 20 inches in 
width with a space of 14 inches between the rows on the beds. The 
irrigation furrow between the beds is usually 22 inches, making a 
total of 42 inches for the combined furrow and bed. The widtirof 
the bed, the distance between the beds, and the depth of the furrow 
vary according to the locality and the type of soil. 

In Florida the greater part of the lettuce crop is grown by level 
culture on slightly raised beds, the distance between the rows on the 
beds being from 12 to 15 inches, so us to accommodate the wheel lioes 
tised for cultivation. In the Wilmington (X. C.) district, head let- 
tuce is grown both by single-row culture and by the bed method. 
When planted in single rows for horse cultivation, the rows arc 
spaced 21 inches apart and the plants 9 inches apart in the rows, as 




FiGunB 10. — Siugle-row planting system for horso cuUivatlou 



s^hown in Figure 10, By the 2-row bed method, the beds are spaced 
4 feet apart, center to center, two rows of lettuce 15 to 18 inches 
apart bemg planted on top of each bed, as shown in Figure 11. Later 
in the season when the crop is nearly ^rown a row of cucumbers is 
])hnited in the center of the bed halfway between the rows of 
lettuce. 

lu the Norfolk-Portsmouth (Va.) district, lettuce is planted for 
the most part on G-foot or 7-foot beds, six rows being planted on each 
bed, as shown in Figure 12. In southern New Jersey the plants are 
set in checkrows 12 to 15 inches apart in each direction so as to permit 
of cultivation both ways. (Fig. 13.) In northern Xew Jersey the 
plants are frequently set in double rows, the two rows being about 
1 foot apart with a space of about 18 inrhes between the double rows. 
On the i)eat hinds of the Great Lakes region (fig. 14) the rows are 
spaced 12 to 18 inches apart according to the type of cultivation em- 
ployed. The plants of the siualk'r heading varieties are set 8 to 10 
Indies apart in the rows, whereftfe those of the large heading varieties, 
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FiGUKE 11. — Double-row planting; syst«>iH on slight bed» 




FiauBB 12. — Lettuce planted on C-foot beds 




Fitiunw 14.— Lettntv on peat Immi^ of the CJrnit I^ikes region 
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such ns New York iiiul Iceberg, imist bo given at loast 12 and pref- 
erably 15 inclios- in the row. 

The work of settinfjf the phmts in the field is usually done by con- 
tract at so much a bed or an acre. The plants are lifted from the 
seed bed in baskets or t-i'»ys and are hauled to the field, where they 
are dropped by boys or girls ahead of the planters. Tlu? pUnters 
follow closely and set the phints with small trowels or dibbers. To 
set an aero of lettuce with the rows 18 inches apart and the plants 
12 inches apart in the rows will recpiire approximately 2i),00() plants, 
and the work can be done by a man and a boy in about three days. 
The cost of settin<^ an acre of lettuce phints in the eastern United 
States varies from $18 to $J50. 

Thmutjchoiit the Eastern States the fall-grown lettuce crop is usu- 
ally seeded directly in the field. Tlie rows are spaced 15 to 18 inches 
apart, either on narrow Ix^ds or on the level, and after the plants are 
established they are thinned to the desired distance, usually 9 inches 
apart in the rows for the suuiller hendin*r varieties. Gang seeders 
are frequently employed, but any seed drill of n standard make can 
be used for planting lettuce. The use of gang seeders iusures greater 
uniformity in the width of rows and simplifies cultivation. The seed 
is usually «own about the first of August in New Jersey, Delaware, and 
eastern Afaryland; in fact, lettuce planted any tiuie during August in 
Uiat secticm will, as a rule, nuike a fall crop in the oi)cn. Under 
favorable conditions, the plants will be well establi«;hea Mid ready 
for the first thinning about two weeks after seeding. 

On heavy laud, especially the clay soils of the West, difliculty is 
oxperience(l with the crusting of the surface, which interferes with 
the coming up of the seedlings. Where this occurs, the seed beds are 
souiotimes covered by sifting a thin nuilch of fine manure over the 
surface, or a thin layer of sand is sifted over the beds after seeding. 
Where the seed is sown in the field the drill may be fitted with a 
hopper from which a small stream of mulching material is scattered 
directly on the row over the st^ed. KiK»i)ing the soil moistened hy 
means of frequent light irrigations is the most commcm method of 
preventing its baking over the lettuce seed. Another method is to 
Keep the soil both cool and moist during the germination period by 
allowing u small stream of water to fiow continuously through the 
furrowsL. 

THINNING 

Thinning is the most lal)orious task connected with the culture of 
lettuce. Tnins|)lanted lettuce does not require thinning in the field, 
but some replacements are usually necessary, while lettuce that is 
seeded in place will require careful thinning. The first thinning is 
usually done in from 10 days to 2 weeks after the seed is sow^n, the 
plants being simply blocked out by chopping with a hoe or by means 
of one of the modern thinning machines. In either case this method 
leaves the plants in clusters 8 to 10 inches apart with open spaces 
bi^tween them. Within two or three days after chopping out the 
plants it wdll be neoe.ssary to thin the clusters by hand to a single 
plant. The plants removed in thinning are oftan used for setting 
additional areas or for rephicements. Many growers use a spoon as 
an aid in tliinning. A sjiecial spoon about the size of a teas|)oon 
can be made from a piece of steel, a wooden handle being supplied, 
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and if the edges are kopt sharp this is very effective for cutting out 
the surphis plants. An ordinary teaspoon with the handle wrapped 
and the edges sharpened is fairly effective, or a hook made from a 
thin piece of steel can bo effectively used. In the final analysis, 
however, a certain amount of thumb and finger thinning is necessary. 

Where fall lettuce is being grown under irrigation in the Eastern 
States, it is probably more economical to grow the plants in a hed 
and transplant rather than to seed in place and thin. Without irri- 
gation, however, it is very difficult to grow lettuce in tlie fall by trans- 
planting, as the check incident to setting tlie plants under more or 
less dry conditions is too great. 

CULTIVATION 

Hand cultivation is used for the most part in the growing of 
lettuce, but in a few sections the rows are spaced so as to permit 
of horse cultivation. Small garden tractors are now being employed 
extensively, both for drawing the gangs of seed drills used in sow- 




FiGUKB 15. — Wheel iioe frequenUy used for cuUlvating lettuce 

ing the lettuce and for its cultivation. The object of cultivation in 
lettuce growing is primarily the control of weeds, as the soil is 
thoroughly prepared before planting. Where the plants have been 
transplanted in check rows they can be cultivated in both directions 
until the heads begin to form. This will eliminate a large part of the 
handwork of hoeing and weeding. Where lettuce is seeded in place 
and thinned, it is impossible to have the plants in checks, thus re- 
stricting the cultivation to one direction only. The effectiveness of 
wheel-hoe and garden-tractor cultivation depends not only upon the 
use of the proper attachment but also upon the skill of the operator. 
Figure 15 shows a typical hand wheel hoe with the attachments for 
the various stages of lettuce cultivation. Figure 16 shows a typical 
small garden tractor in use for cultivating lettuce. 

During the cultivation of the lettuce crop, highly nitrogenous fer- 
tilizers are frequently applied to stimulate growth. As a rule, about 
two applications of eitlier nitrate of soda or some mixed fertilizer 
containing a high percentage of readily available nitrates are applied 
at the rate of 150 to 300 pounds per acre at each application. The 
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first application is usually made at the time the lottiico is given its 
soconcf cultivation, and the second application about two weeks later. 
The fertilizer is sometimes sown broadcast when the plants are free 
from rain or dew and is immediately cultivated into the soil. A much 
better method, however, and one that precludes any possibility of 
burning the foliage, is to use a combination hand cultivator and 
fertilizer distributor which can be run between the rows of plants, 
thus distributing the fertilizer and working it into the soil at one 
operation. 

The number or frequency of cultivations required to grow a crop 
of lettuce varies with the character of the soil, the seasonal condi- 
tions, and the growth of weeds. No definite rule can be laid down. 




FiGUUE 10. — Small j?nrdon tractor such as is used for cuUivating lettuce 



but generally four or five cultivations and one or two hoeings by 
hand should be sufficient to carry the crop through in good condition. 

IRRIGATION 

Lettuce requires a constant and fairly high moisture content in 
the soil, but excessive rainfall or irrigation will seriously damage 
the crop. On the other hand, lack of moisture in the soil will stunt 
the gi'owth and produce poor heads. A moisture condition in the 
soil which is just a little greater than that required for good trans- 
planting is satisfactory for the growing of lettuce. In other words, 
the moisture content of the soil, should be just about as great as is 
permissible for cultivation. At no time except immediately follow- 
ing a rain or irrigation should the soil be so wet as to form balls 
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when squeczekd in tho hand. Extreme cam must bo taken in handling 
overhead irrigation that the soil does not become puddled from 
ovorwatoring, and in no case should the plants bccouie flooded. 
AVater should be applied sparingly as the hnrvesting period ap- 
roaches, in order to improve the carrying (piality of the in*oduet 
n general, less water is required for the fnll crop Uum for the spring 
crop. *^ 
In sections having natural rainfall, the irrigation of the lettuce 
crop should be carefully studied from the standpoint of weather 
forecasts with relation to the condition of the soil mo\-turo. The 
most expert growers keep a careful watch on both the weather and 
their lettuce crop, applying only enough water to carry the plants 
through until it rains. During continued dry weathor, irrigations 
usually are given al>out once a week, or as actually needed. Lettuce 
grown in the eastern or humid regions requires from 5 to 8 inches 




Figure 17. — L*»ttuce grown under overhead irrigation 



of rainfall or its equivalent in irrigation to produce a spring crop, 
the amount being somewhat deix^ndent upon the character Of the 
soil, the percentage of cloudy weather, and the prevalence of winds. 
The ordinary overhead or sj)ray system will distribute approximately 
GO gallons of water per mmute over an aero, thus requiring about 
four hours' watering to ap[dy one-half inch of water over the entire 
surface, or sufficient to fairly saturate the soil. Figure 17 shows 
a field of lettuce grown under spray irrigation. 

In the western lettuce-growing sections irrigation practices vary 
with the locality and the character of the soil. ln» heavy clay soils- 
deep furrows are used with a small head or flow of water. If the 
wnter comes close to the top of the bed the soil will bake and crack 
when it dries, and the seedlings will not come through. It is best 
to irrigate sparingly when the i)lants are small, also when the crop 
is uiatnring. More frequent Irrigations are needed on light sandy 
ftoil*> tha^n mi t-lie clay loam soils. Le^ water is needed when the air 
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is cool and moist than when dryin<x winds prevail. These and many 
other points rej^ardinf? the growing of western head lettuce are cov- 
ered m the bulletms issued by the States in which the crop is exten- 
sively grown. 

INSECT ENEMIES OF THE LETTUCE CROPa 
CUTWORMS 

Fortunately, the lettuce plant is eomparatively free from insect 
attack. There are a few pests, however, that cause considerable trou- 
ble to the lettuce grower. Cutworms are particularly destructive to 
the seedling crop. There are many kinds of cutworms. Some forms 
wniter over in the soil in the inunatui'c worm stuge, and as soon as 
the weather becomes farorable in the spring they are ready to attack 
the early-planted crop. Later in the season the croj) may be danuiged 
by cutworms that pass the winter in the e|rg stage. The crop is also 
subject to attack from woims that hatch fioni eggs laid by the moth 
in early spring and through the season. Cutworms damage the crop 
by cuttmg the ])Iants off near the ground. They feed for the most 
part at night, spending the day inactive just below the surface of tJie 
soil. 

Cutworms may be readily eontrollod by the timely use of a poi- 
soned-bran bait, as shown in Table 3 and in the directions that follow. 



Tahlk Pohoncfl bran hait for control of cutitonnx 



InRretlient 



Drjr bran, 

White arsenic or !*»rls green 

Krup or mohtts«8 

Water 



In small quantities 



In lan;o quantities 



I peolc or 5 iK)un(1s 25 pounds. 

H Dound I pound. 

Linnt.- 2 quarts. 

3 or 4 qiiftrts j I5 to 20 quarts. 



(X) Thorongiily dry mix the poison wUli tlio I)ran. This U Important, ns 
eaeli particle of bran mim carry a Uttlo pol.^on in order to jjot a pood kUl. 
When making: smaU quantitios mix tlie liait in n Iniokot witli a paddle, adding 
the poison slowly and stlrrinp: the hran at the anmo time. A more effective 
way to mix the polxon and the hran with the hands, hut a.*? solnhie arsenic 
to a slight extent is absorbed through the pores of the skin, there may be some 
objection to this method. If the h«nds have any cuts, scvutehe«, or oth*r 
wounds, do not put them hito the bait. When making laijKe quantities, the 
poison can be mixed with the bran on sfoiiif» tint, sinootli surface, using a »iiovei 
and rake in much the same way as In mixing conerete. 

(2) Mix the sirup with the water. 

(3) Add the water and sirup solution to tiie mixture of brnn and poison, 
Btirriiip: slowly all the time. Large quantiti(»s of water added at one time will 
wash the poison from the bran, resulting in an uneven mixture. 

Caution. — Add only enough liquid to make a crumbly mass. It is a good i)lan 
to set aside a ilttle of the mixture of dry bran and arsenic so that If too much 
water has been used this reserve can be added to bring the mixture to the proper 
consistency. Large quantities can be made up In galvanlzed-iron or wooden 
waf^htnbs, and small quantities in buckets or similar containers. 

How and when to use the bait. — Kither broadcast the imlsoneii bnit or sow it 
by hand along the rows or about the base of the plants lute In the evening jio 
that it will not dry out to any great extent before the worm.'^ bt>come activ«». 
^^'^"'^>^c cutworms overwinter h\ the ground, it Is a goinl plan to broftdcu.st the 

BntomXgy' ^' Entomologist, Dlvlslou of Truck-Crop Insects, Kureau of 
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poisoned bait over tiie cultivated areas a few dayn before the crop eom^s up or 
is set in the field. Wliere plants are to I)e transplanted to tb« fleld, this method 
is particularly valuable. If hills iiro made for melons or tomjito<»s, apply the 
bait direetly to the hills a few days before the erop is set in tlie field. 5^ueh 
applieations will rid tlie field of many of the worms l)efore the crop is subject 
to attack. 

Quantity of bait to use: 10 to 15 pounds of the wet bait is sufbeient for one 
application per acre. Where tiie bait is applied directly to the r(»ws or hills, 
ft smaller quantity will suffice. It may require two or three applications at 
intervals of two day*; to vld the fieUI of tlie pest.s. 

PLANT LICE AND OTHER PESTS 

Plant lice or aphicls sometimes attack the lettuce crop. These pests 
can best be controlled, especially on the young crop, by dusting with 
nicotine dust containing 2 per cent of nicotine. Apply the dust when 
the air temperature is above 70' F. and when the foliage of the plants 
is dry. Dusting operations can be more effectively carried on whoa 
there is little air movement. The dust shouhl be applied so that it 
will reach the under side of the leaves of the plant, wnere the insects 
feed in the greatest abundance. This ean be accomplished by using 
a duster equipped with a nozzle attachment which will direct the 
dust upward as it is discharged from the machine. Thn nozzle 
should be held near the ground so that the drifting dust will come 
to rest on the under side of the leaves. Nicotine dust should be ap- 
plied to the erop not later than 10 clays before harvest. 

Several other kinds of insects, among which are the lettuce looper 
and general feeders sueh as army worms and wireworins, oeeasion- 
ally become troublesome. Up to the pre.sont time no entirely satis- 
factory method has been developed tor the control of these pests, 
although arsenical treatments will control leaf feeders such as the 
lettuce looper, such treatments are not recommended on crops with 
edible foliage, except wdien the crop is in the earliest stages of 
development.^ 

DISEASES 

Lettuce drop, due to a fungus, causes the stem of the plant to rot 
near the snrface of the soil, presenting a soft water-soaked spot that 
spreads downward until the roots are decayed and at the same time 
working upward until the bases of the leaves are affected. This re- 
sults in cutting off the water supply of the leaves, causing them to 
wilt and drop downward until nnally the entire plant collapses. 
Tlie disease develops rapidly in relatively cool, moist weather. The 
causal fungus may live tor a year or more in the soil. It may with- 
stand deep covering, but remain dormant within V/^ inches of the 
Hurfaee. Soil sterilization is the usual remedy in greenhouses, but in 
the field where this is impracticable clean culture and erop rotation 
are about the only methods of controlling the disease. Among the 
crops recommended for rotation with lettuce are sweet corn, tomatoes, 
potatoes, cucumbers, radishes, beets, spinach, and onions. Celery 
and cabbage should not be grown either with lettuce or in the 
rotation. 

Anthracnosc is another disease attacking lettuce and is found on all 
varieties. The causal fungus is known to survive the winter in 



* For fiirthur Information on the control of lottiici' pest«, consult the Burettu of En- 
tomology of tbe United States Uupartoient of Agrlculuro. 
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diseased refuse left in lettuce fiehk. Rotjitioii of crops is the host 
way to prevent this tronble. ♦ 

Lottuee frecpientlv suffers from a disease known as doAvnv mildew 
Crop rotation and the eradication of wild lettuce from the fence rows 
and near the lettuce field is reconuuended. 

Dampin^jr off of the small lettuce plants, esiK^^iallv in the seed 
bed. IS due to any one of a number of fun<ri. The symptoms of this 
trouble are a decay of the plants at the surface of the soil and a fall- 
ing over of the plants themselves. Sterilizing,' the soil used in the 
seed bed, keeping the plants reasonably dry, and <,nvin<r sufficient 
ventdation to keep the air fairly dry is the treatment usually recom- 
mended for the control of this disease. As a means of avoidin^r 
clanipm<: olf of the plants, the soil used foi- the seed bed should be 
reasonably lin:lit and of a type that will dry readily. The fact that 
this disease causes losses only in the i)resence of an excess of moisture 
makes it possible to control it larnrdy by the means already suo^- 
gesled. Crowdni^r the jdants too closely in the jdant bed, thus pre- 
vontm*^ their drymn: readily after Avaterin^r, is one of the most fre- 
onent causes of loss from (laini)ino: off. Where plants are crrown in 
flats or trjiys they can be watered by settin^r the trays in a shallow 
tank m which there is about 1 inch of water, thus 'permitting'' the 
^yater to rise in the soil from the bottom of the travs without W(^tin<'' 
the surface, * 

There are numerous other diseases of lettuce such as hactei'ial wilt 
rosette, marginal blight, bactei'ial rot, and mosaic. Tiphurn of let- 
luce, which IS considered a physiological disease, is very i)revalent in 
mtiiin varieties, especially B\<r Bostcm. Climatic conditions are 
lai'jrely responsible for losses from tipburn. Certain varieties arc 
more resistant to tipburn than others.^ 



PREPARATION FOR MARKET 

Lettuce intended for hmg-distance shipment for the most ptirt is 
packed \yithout ^Yashing; that intended for local marketing is w^ashed 
and drained before packing. Eastern-grown outdoor lettuce which 
IS shipped m carloads is pa(dced almost entirely in the field. Western 
head lettuce is largely packed in central packing houses. 

Lnder favorable conditi(ms the greater part of a crop of lettuce can 
be Jiarvested at one cutting, but it is often necessary to go over the 
held three or four times, each time cutting only the heads that arc 
matured. The different cuttings, however, may usually be made 
}vithm two or three days of one another. The niaturitv of lettuce 
IS determined by both cohu* and solidity. Innnatiire heads arc 
JPongy and do not hold u]) well during transit and marketing. It 
noqiiently happens, however, that head lettuce matures and is at its 
i|st before the heads are solid, 11ie solidity of the heads at maturity 
also depends to some degree ujion variety. Heads of reasonable 
nrmness and good quality should not be confused with those that are 
overgrown and which begin to form an enlarged core as shown in 
I'lgure 18, Heads that have begun to shoot to seed on account of 
^^veimaturity or hot weather arc bitter, coarse, and of poor quality, 

^vmrVrr?L^'^.?^T/'',,^'^^^ r^^'^^'' consldprablp lomoa to th«*lr crops from dlsoasos slioiild 
ins UiG Jin«irt ; V." '*<*l'»»'tinrnt nf AjjrlruKuie or to thi-ir «latp rxpi^rliiinit station regani- 
" ^"^ hpopinc (llNcjise and Its control. 
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^ The common practice of lettuce <?ro\vers is to distribute the crates 
c?r hninpei*R alon<? one side of the field and begin cutting at thiit point 
Cutting is usually done as early in the morning as possible. Heads 
that have been frosted in the field should never be handled while in 
that condition. The first 10 or 12 rows of lettuoe are out and packed 
and the containers are loaded upon the wagons or trucks for hauling 
to the car. Another section of 7 to 12 rows is then cut and paeked 
and the trucks or wagons driven directly through the field for load- 
ing. ^ In harvestin<j the lettuce the heads are cut close to the ground 
or slightly below it. As the heads are cut and slightly trunmed 
they are packed directly into the containers or thrown into a window 
from which they are packed. In some cases, the cutters trim the 
heads, removing all discolored leaves and turning them upside down 
where cut. The i)ackers immediately follow the cutters and pack the. 
lettuce in the crates before it suffers from exposure. This system 
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Figure 18. — Cvotsa section of bead of lettuce, showing enlarged core due to over- 
maturity 

has the advantage that one man not only can pack behind two cutters 
but can do the work a little better than where the cutters do the pack- 
ing themselves. 

If not paeked in the field, the heads are placed rather loosely in Ing 
boxes or hirge crates and hauled from the field to the central packing 
houses. 

Lettuce that is packed in the field can seldom be graded as iini- 
formly as in a central packing house. The preference for field pack- 
ing in the eastern districts is based largely on economy and expedi- 
tious handling; however, much depends upon the care cxcrciRcd by 
the workers. Before packing, the heads are inspected and if neces- 
sary are given additional trimming to remove any dirt or undesirabb 
leavesand to give the cut portion of the stem a neat, white appearance. 
The outer leaves are then slightly drawn together or folded over the 
head, and the heads are crowded just enough in the packages to make 
a firm but not tight pack. Although most of the outer leaves are 



LETTUCE GROWING 



25 



finally trimmed off before the heads are ofFered for sale, those outer 
leaves pro ect the head in transit. Heads that are trimmed toi 
closely and do not have the outer leaves for proteetion should be 
discarded or placed in separate containers and marketed loeallv 
The Lnited States Department of Agrieulture has formulated 

extensTvelf? ' '^^'''^ y*'"'' ^""^^ 

Lettuee is marketed in packages of various styles and sizes ' The 
major portion however is handled in three types of coniainers! 
namely, the flat or New York crate, the large or-'western crate, and 
the hamper. Most of the crop grown in New Jersey and New York 
IS marketed m the flat crate illustrated in Figure 19, the inside dimen 
sionsof which are 19 by IC by 71/2 inches, ^nd iv^i'ich aeeommocTates 
24 medium-sized heads. A large part of the Florida crop is packed 




FiouBB lU.— I'ackJne lettuce In the 2-do«on crate, sometimes called the New York 

crate 



in hampers of 28 and 32 quarts capacity. The greater part of the 
westem-gro^TO lettuce is packed in large crates the inside dimensions 
ot which are I21/2 by 18 by 22 inches, and which hold 3G to 60 heads, 
dependent upon the size. ' 

olu P^'^K^"? t'^c small or flat crate the lettuee is placed in two layers, 
each consisting of 12 heads. The bottom layer is placed with the 
s^ms down and the top layer with the stems up. If the heads arc too 
small to make a- tight pack with 12 in each layer, the number to the 
layer is increased, but in cither case they are arranged in definite ' 
rows rather than in a jumble or irregular pack. 

forc^'Srrnor'^wl/'i'"'*'' J"" ^"^i<"'^ »" ''"Kilt revision from tlmr to time and there- 

Agricultural E<^nom2'''-T' ^^^n^ "1 P™<^"''''." jvltliout charge from the Bureau of 

' infninrioii °- Department of ,\sr1culture. 

State iSlcatloiw" ^xI'l^^V"?^ w*""" "O'^^'ned In the followlns publlcntion ami nlso In 
Ultts, ''Jg'i'Q""""' • "Ai-'CK, C. W. M.iitKETi.>«u MnTVoa. U. S. Dept. Agr. BuJ. 1412, 45 p.. 
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Before bein^^ packed, the lar^e or westei'ii orate is lined with 
heavy paper so ])hiced as to hip ovei' the top and the bottom, com- 
pletely inclosiii<4 the contents after the crate is filled. Tlio heads 
are usually i)acked in three layers, stems uppermost, each hiyer coa- 
sistiug of* 12 to 20 hoadju, jiccordinjf to the size. A shovelful of 
finely cru«ihed ice ia placed between the layers, 20 to 80 pounds 
bein<j: used in each crate. This i)aclv should be so ti<j:ht that the 
cover slats will bul«j;e about 1 inch. AVhere ice is placed in the 
crates, the work of packin<^ nuist necessarily bo done in a packing 
house, the lettuce being hauled in lug boxes fmni the fields to the 
packing house. 

In packing lettuce in hampers, the bottom layer, usually consist- 
ing of throe h(*«ds, is j^lftcod with the stems down, the second layer 
wath the stems up, each succeeding layer being alternated, but with 
the top layer j^acked with the stems up. Witli medium and large 




KiGUBB 20. — l*acklng afitl Uddlnjj humpera of lettuce 



heads of Big Boston 24 to 40 heads can be i)acked in a hamper with 
Y or 8 heads in the top hiyer; with snuiUer heads the number varies 
an<l the top layer is increased to 0 or 11 heads. When the pack- 
ing is completed and before lidding, the top layer should extend 
al)Out V/2 incluvs above the toj) of the hamper. In clamping on 
the lid the hamper may be slightly jarred and the lid pressed down 
even with the to\\ (Kig. 20.) 

Lettuce is a perishable ci*op and requires extreme care in handling. 
To avoid exposure to sun and wind after the cutting and packing 
of the lettuce, the crates or hampers should be loaded upon tracks 
or wagons, covered with a light canvas, moved directly to tlie ship- 
ping i)oint, and h)aded into the cars. Lettuce that is to be packed 
m a central packing shed should l)o hauled to the packing shed 
promptly after it is cut, and there should be no delay in having it 
crated and placed unchu- ice. Care in handling the heads, both in 
padciug and in icing, is oss&ntial to i^revent bruising. Kough h»n- 
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(lHn<r of the crates nfter tlioy are pnckod .-lionld nlso bo strictly 
avoKkHl \M)ore the enites or linmper.s are piickod hi the fioUl thcv 
are usually marked with the ^rn,dc and the shipper's munber bv 
mollis of rubber stumps carried bv the miin doiii^r the liddiiK*- In 
some cases the crates or hninpers are marked by the packers Where 
the lettiiec is pack(»d in a centml shod the markin^r is done by the 
pnckers or by the inspectors prior to placin- the crates in the cars 

Jr«nscontineiital shipments of lettuce from the Imperial Valley 
of California take from 0 to 14 days to reach the laiw eastern 
markets 10 or 11 days bemcr the avera{re time required in transit, 
lop or body icincr, whieh consists in spreading a larw quantity of 
broken ice oyer the top of the load in the cai% is bein- employed in 
most cases, either with or without standard or bunker iciu«r deneud- 
nifr on the time of the year. As a matter of fact, the meater part 
of the California crop of lettuce which moves durincr the winter 
months is loaded without initial bunker icin«^ but with heavy top 
Killer. Transportation companies have reconditicmed many of*^ their 
refnrrerator cars, proyi(lin<r them with waterproof floors to meet 
the condt ions broiiirlit about by top icing. Shipments from Arizona 
ami C olora(l(» inovm^r ,,1 other times of the year from those of 
Uhfornia ivquire different treatment as to rei'ri<:eration, some of 
the.^e shipments bein^r loaded with initial iciu<r in the bunkers of 
the cars without top icincr, while later in the season when the ears 
must pass throii<rh higli-teini)erature territory both bunker and top 
icm<Tf are emidoyed. 

The lettuce o-Vowers of the eastern United States have a shorter 
haul to the large consuming centers, enabling them to take advantage 
of market conditions and to get their produce to market without 
heavy refrigeration exi)enM\ How(>ver, even with the shorter dis- 
tances it is essential to employ every means for keeping the lettuce 
cool and to avoid siii)jecting it to expoiture. 

MARKETING LOOSE-LEAF LETTUCE 

Xonheading or leaf lettuce is grown in a limited wav as an out- 
door crop for local markctin|r- the Grand Kapids and Early CnrUul 
Sunpson varieties l)eing used mainly for this i)urpose. Tlie Grand 
Hnpi(ls variety is grown very extensively in greenhouses, especially 
in Michigan. Indiana, Ohio, western ^Pennsylvania, and western 
.New York, and is often shipped to the la rger' markets in solid car- 
ioiids during the late fall, winter, and early spring months.* Most 
of the greenhou>e lettuc<\ however, is handled by exi)ress and by 
motor trucks. Leaf lettuce is sold mainly by the i)onnd, and has 
been marketed in the i)ast in 14-quart and 22-(|uart square-cornered 
sphnt Imskots holding from G to 10 pounds, in standard bushel 
loiind-stave baskets ludding 15 pounds, in standard 3-bushel barrels, 
and in u^sed sugar barr<ds.^ 

KEATTtE^j"^?r Op *cit ** «ropnhou80 loltuco, ssee the following publication : 

"r.NrTKn Statks Lawh. Statptfs. ktc. Ibtandaro (Ontatner ACT.l r, S Statutos 
nn)i/l'i^'!i ^' ^' *»*^'^«H7. (T. S. CoiiKH'ss. TOtli, 1st sens., I'ubUc. 402.) lOJS, (Also 
fv !I . rmtod Stflffs Doimitmcnt of AKrlciilture, Huroau of Agricultural 

i^conoinlcs. Uul#8 nnd ree:ul«tlous of (he Sfcr<?tary of Ai^rlculture umlor tlu' United 
n^rS Z^?"^'*'*** <'«"*«h)t^r act of 19i'8. U. S. Dtpt. A«i-., L?ur. Agr. Kcon. Serv. nnd 
Hegulat. Aniiounc. 116, 5 p. 1J»'^.) • . b 
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Considerable quMtities of loo.se-loa£ lettuce are grown in cold- 
frames during' the early sprinn: and sold locally to stores and con- 
siimers. The ^n-eater part of this lettuce is handled in crates, bushel 
baskets, or in bushel boxes which are returned to the grower. 

SOME ECONOMIC ASPECTS OF LETTUCE PRODUCTION 

The cost of production of lettuce varies with the locality, but under 
nearly all conditions it is comparatively high. Satisfactory yields 
can be obtained only on the best soils. The crop requires the appli- 
cation of large quantities of fertilizers, and hfind methods must be 
largely employed, resulting in high labor costs. The average yield 
of lettuce the country over is about one hundred and sixty 4-dozen 
or western crates to the acre, but cases are on record where yields of 
five hundred to seven hundred 4-dozen crates (one thousand to one 
thousand four hundred 2-dozen or eastern crates) to the acre have 
been obtained. The average farm price during the period from 1925 
to 1928 was approximately $1.50 a crate. On account of periodic 
overproduction of lettuce, the markets have frequently been over- 
siipphed, resulting in prices below cost of production and transporta- 
tion. The fact renuiiiis, however, thnt many growers are rtwipino* a 
fair return from the production of lettuce. ^ 

Lettuce is grown on a large scale in about 15 States, but the greater 
part of the carload shipments is produced in 10 States. The period 
Irom 1920to 1928 has witnessed a considerable increfise in lettuce pro- 
duction, largely in California, Colorado, and Arizona. California 
alone shipped more than 33,000 cars of lettuce in 1928, or almost two- 
thirds of the entire movement for the country. 

Future profhs from lettuce growing, in both the Eastern and the 
Western States, will depend upon a careful adjustment to market 
retiuireincnts and a more thorough grading of the product. Present 
inarket conditions apparently do not warrant an expansion of the 
industry in any section, but there is ample opportunity for a marked 
improvement in quality and pack. 

With the enormous increase in the production of western head 
lettuce and the flooding of the markets east of the Kocky Mountains 
with this product at prices often barely above cost of packing and 
transportation, the market season for the eastern grower has been 
largely' reduced to the periods when the supply from the West has 
been light. Despite this fact, however, lettuce growhig in the Enstern 
States during the last few ;vears has been more profitable than in 
the Western States. According to the California Department of 
Agriculture, the p{icking and delivery costs of head lettuce in that 
State for 1927 \\(nv $2.45 a crate above the actual cost of growing,'^ 
but the records show tlmt a considerable quantity of the crop for 
the year 1926 sold below that figure. The heavy production for the 
State, however, which was during the period from October to May, 
brought the general average of about $3.50 per crate. 

(rrowers of the eastern Ignited States are now producing occasional 
good crops of New York and Iceberg lettuce, which are marketed at 
a profit during pt^riods of high pvivn^i. The eastern grower, whose 
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market h in the East or Middle West, bus a deeided advantage over 
his western neighbor from the standpoint of transportation, whieb 
on the pio(hi('t from the Imperial Valley of Gulifornia is approxi- 
mately $1.70 a erate. 

Considerable progress has been niiide during the last few yeai^ in 
the develoi)ment of strains and varieties that are espeeially adaptable 
to local conditions. This is partieiilarly true in the Imperial Valley 
of Cabfornia, where a disease-resistant 'strain laiown as Imperial Xo. 
2 is rapidly replacing the older variety, known as New York but 
toinetiiiie< called Los Angeles and Imperial. The Imperial No. 2 
requires a longer period for its development than New York, and for 
that reason New York is being used mainly for early plantings. 
High-qnality i)rodnction and rigid standardization are necessary in 
order to maintain and develop the denund for lettnco. 
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